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We investigated the uptake of uranium (U) by Tamarix 

(aka Salt Cedars) growing along the Rio Paguate, which 

flows throughout the Jackpile Mine, an abandoned U mine 

near the vicinity of two villages of the Pueblo de Laguna, 

New Mexico. The U concentration in this river water ranged 

from 35-770 µg/L, but the measured uranium concentration 

in the sediments was low (1-5 mg/kg). Accumulation of U 

ranging from 10.8 – 58.9 mg/kg was detected in the roots of 

collected from the field, while the U concentration in shoots 

and leafs ranged from 0.6 – 3.1 mg/kg. Synchrotron-based 

micro X-ray fluorescence analysis of the plant roots indicates 

that the U accumulation occurs in the cortex of the root. The 

mechanisms for U accumulation in the roots of Tamarix were 

further investigated in controlled-laboratory experiments 

where the roots were exposed to a solution containing 100 

µM U. Microscopic and spectroscopic analyses detected U 

precipitation in the root cell walls near the xylems of the 

roots. Additionally, needle-like U-P nanocrystals were found 

entrapped inside the cells. This preferable binding of U to the 

root cell walls may explain the U retention in the roots of 

Tamarix and the limited translocation observed in the shoots 

and leafs of the samples collected from the field. This work 

provides a unique perspective of the processes affecting the 

accumulation of U inside the roots of field-grown plants, 

which can inform exposure assessment and phytoremediation 

strategies.  
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